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Abstract ; Rice-crop yields often increase with applications of nitrogenous fertilizer. However excessive nitrogen use can also
increase the/susceptibility of the crop to pests and diseases. In addition excess nitrogen in water systems is a pollutant that
can \threaten aquatic fauna and human health. Increased crop susceptibility to insect pests also affects the relationship
between pests and their natural enemies and thus can reduce natural control that can potentially result in outbreaks. To
evaluate these effects of nitrogen on the natural control of insect pests by arthropod natural enemies in rice field, we
experimentally explored the predation ability and natural control capacity by arthropod natural enemies on the rice brown
planthopper ( BPH) , Nilaparvata lugens Stél using different nitrogen fertilizer regimes in field plots conducted in the
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nitrogen (0, 200 kg N /hm® and 200 kg N /hm®) was applied at and repeated for both the dry and wet season. BPH and
natural enemy densities of inside the exclusion cages were monitored using the Blower-vac insect suction device. The
predatory capacities on BPH nymphs by generalist predators, and the functions of natural biological control on BPH
populations by natural enemies including predators and parasitoids were studied. Results showed that the predation ability of
natural enemies and the natural control functions were significantly weakened with the increasing use of nitrogen fertilizer in
dry season. Predation rates of natural enemies with the highest nitrogen use (200 kg N /hm®) were all lower than 40%.
Nitrogen levels, rice growth stages and their interaction had significant effects on the predation ability. The rate of-natural
control (RNC) in rice fields with no nitrogen application (0 kg N /hm®) in the different growth stages was more than 95% ,
highest among the 3 nitrogen fertilizer levels. The natural biological control functions in wet season had no significant effects
on the predation ability in the different levels of nitrogen fertilizer. The different nitrogen fertilizer levels had no jeffects on
the natural enemies. Meanwhile obvious higher densities of the natural biological control functions of BPHuin rice fields
applied with high usage of nitrogen fertilizer than that with low. This phenomenon indicates that a high nitrogen fertilizer
application decreased the control ability of the natural enemies, on the other hand, the BPH population increases too fast
with the high nitrogen fertilizer application, that beyond their natural enemies’ control ability. Our-results strongly supports
the conclusion that excessive applications of nitrogen fertilizer in rice fields make thém vulnerable to BPH outbreaks through

weakening of the natural control functions of the natural enemies.
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Fig.3 Predatory capacity of generalist predators on BPH nymphs in rice fields
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Fig.4 Natural control of brown planthopper population by nature enemies in rice fields with different nitrogen regimes
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Table 1 ~ANOVA of the predatory capacity of generalist predators on BPH nymphs and the natural control by nature enemies on
BPH population

o ) x#%iﬂ_’aﬁﬁﬁﬁ) xﬁﬂfﬁéé’g 5} w;ﬁ%u _
Soumce of vasiation B df Predatory capacity on BPH nymphs Natural control function on BPH population
F P F P

S 1 0.14 0.7132 2.26 0.1430
AN 2 7.16 0.0019 21.97 <0.0001
EHEM G 2 0.79 0.461 8.79 0.0059
XA SxN 2 4.98 0.0109 0.86 0.4331
ExEHIM SxG 2 18.21 <0.0001 45.84 <0.0001
AEFWIXAEN GxN 4 1.34 0.2674 2.43 0.1056
FATEH X EUL SXGXN 4 1.91 0.1243 12.60 <0.0001

S: Season, N: Nitrogen regime, G: Growth stage, BPH: Brown planthopper
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Table 2 The population of the dominant arthropod natural enemy species of BPH
=4 NGEAN LY S Wk H Araneae/ (/4 M) 240 H Hemiptera/ (/4 M) i3 H Hymenoptera/ (3k/4 M)
aE) . . . .
Season Rice fields with different gy /p o) g BARAKE  ERUEKN O EREKE ERCEK

nitrogen fertilize Vegelative Reproductive Vegelative Reproductive Vegelative Reproductive

BE KA FEH NO 2.03+0.33 43.75+2.32b 0.41+0.12 29.88+2.24b  0.06+0.04b 5.75+0.31
Dry season R EURE M N1 1.97+0.24 42.88+2.32b 0.25+0.09 25.00£1.70b  0.2520.07a 5.3840.42
e AURE N2 1.97+0.29 61.25+2.30a 0.25+0.08 36.00+1.68a  0.03+0.03b 5.59+0.32

kS fRAFTH NO 4.16+0.31a 5.88+0.33b 0 6.19£0.28b  0.16+0.07 0.91+0.13
Wet season R EURE M N1 3.53+0.25ab  9.06+0.61ab 0 8.47+0.35ab  0.41+0.12 0.91+0.14
AR H N2 2.88+0.19b  11.88+0.50a 0 11.81£0.54a  0.50+0.15 1.25+0.16

Wk H Araneae . IR S5k P. pseudoannulata , BRI N I C. formosana , 1 I Tetragnatha sp. , AR R Dyschiriognatha sp. FE Wk Araneus
sp. ;2 H Hemiptera: 25 & F ¥ C. lividipennis , 38 [C3 Y8 18 ¥ M. douglasi, 7K ¥ M. vittigera T 5% 1% 158 1% Limnogonus fossarum ; i H
Hymenoptera : Z2/N& Anagrus sp., SER IR Oligosita sp. ,WRH/INE Gonatocerus sp. ; 3% IR F F- P4 H + bRl
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